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(54) FLAME-RETARDANT RESIN COMPOSITION 

(57) A flame retardant resin composition is herein 
disclosed which comprises (a) an SPS, (b) a thermo- 
plastic resin having a reactive polar group, (c) a compat- 
ibilizing agent having compatibility with the component 
(a) and a polar group capable of reacting with the com- 
ponent (b), (d) a flame retardant and (e) a flame retard- 
ant auxiliary, a weight ratio of the component (a)/the 
component (b) being less than 1 .5, the amount of the 
component (c) being in the range of 0.5 to 10% by 
weight with respect to 100% by weight of the total of the 
components (a), (b) and (c), the amount of the compo- 
nent (d) being 10 parts by weight or more and the 
amount of the componait (e) being 3 parts by weight or 
more with respect to 1 CO parts by weight of the total of 
the components (a), (b) and (c). 

According to the present invention, there can be 
provided the resin composition maintaining the excel- 
lent characteristics of an SPS-polyamide alloy and hav- 
ing a high flame retardancy. 
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Description 

Technical Field 

5 The present invention relates to a flame retardant resin composition, and more specifically, it relates to a syndio- 

tactic polystyrenic resin composition having an excellent stiffness, heat resistance, impact resistance and water resist- 
ance as welt as a high flame retardancy which can suitably be used as industrial materials such as electric and 
electronic materials, industrial structure materials, automobile parts, appliance parts and mechanical parts. 

10 Background Art 

A styrenic polymer (hereinafter abbreviated to "SPS" sometimes) having a syndiotactic configuration is excellent in 
heat resistance, chemical resistance, water resistance, acid resistance and alkali resistance, but it is poor in impact 
resistance. For this reason, the application range of the styrenic polymer as a material has heretofore been limited. On 
75 the other hand, a polymer such as a potyamide having a polar group is excellent in moldability and heat resistance, but 
it is hygroscopic. When the polyamide absorbs water, the physical properties of the polyamide change, and they also 
noticeably deteriorate due to the presence of an acid or an alkali. Accordingly, rt has been destrej to overcome such 
drawbacks. 

In order to solve these problems, the formation of an alloy of the SPS and the polyamide has been suggested (Jap- 
20 anese Patent Application Laid-open No. 25795/1987). However, the alloy of the SPS and the polyamide is poor in flame 
retardancy, and therefore it cannot be used as a material which requires the flame retardancy. In recent years, the flame 
retardancy has been required in many fields, and the development of the flame retardant alloy has been desired. How- 
ever, in the case that a flame retardant ts added to the alloy comprising the SPS and the polyamide alone, it cannot be 
achieved to impart the flame retardancy to the alloy, keeping up mechanical properties such as toughness. 
25 Under such circumstances, the present invention has been irrtended, and an object of the present inverrtion is to 

provide a resin composition maintaining excellent characteristics of the SPS and having a high flame retardancy. 

Disclosure of the Invention 

30 The present inventors have intensively researched, and as a result, it has been found that the above-mentioned 
object can be achieved by a composition obtained by adding a flame retardant to a resin composition comprising an 
SPS. a thermoplastic resin having a reactive polar group and a specific compatibilizing agent in a predetermined ratio, 
or a composition obtained by further blending a specific rubbery elastomer and/or a specific core shell type particulate 
elastomer with the above-mentioned composition. The present invention has been completed on the t>asis of such a 

35 knowl^ge. 

That is to say, the first aspect of the present invention is directed to a flame retardant resin composition which com- 
prises (a) a styrenic polymer having a syndiotactic configuration, (b) a thermoplastic resin having a reactive polar group, 
preferably a polyamide, (c) a compatibilizing agent having compatibility with the conrponent (a) and a polar group capa- 
ble of reacting with the component (b), (d) a flame retardant and (e) a flame retardant auxiliary, a weight ratio of the 

40 component (a)/the component (b) being less than 1 .5. the amount of the component (c) being in the range of 0.5 to 1 0% 
by weight with respect to 100% by weight of the total of the components (a), (b) and (c), the amount of the component 
(d) being 1 0 parts by weight or more and the amount of the component (e) being 3 parts by weight or more with reject 
to 100 parts by weight of the total of the components (a), (b) and (c). 

The second aspect of the present invention is directed to a flame retardant resin composition which comprises the 

45 above-mentioned flame retardant resin composition, (f) a rubbery elastomer having a polar group capable of reacting 
with the component (b) and a portion compatible with the component (a) and/or (g) a core shell type particulate elas- 
tomer having a siloxane. 

The third aspect of the present invention is directed to a flame retardant resin composition which comprises the 
atx>ve-mentioned flame retardant resin composition comprising the components (a), (b). (c). (d). (e), (f) and (g), and (h) 
50 an inorganic filler. 

Best Mode for Candying out the Inverrtion 

A resin composition of the present invention, as described above, comprises (a) a styrenic polymer having a syn- 
55 diotactic configuration, (b) a thernrioplastic resin having a reactive polar group, (c) a compatibilizing agent having com- 
patibility with the component (a) and a polar group capable of reacting with the component (b). (d) a flame retardant and 
( ) a flame retardant auxiliary. 

In the styrenic polymer having the syndiotactic configuration which can be used as the component (a), the syndio- 
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tactic configuration means that its stereochemical structure has a syndiotactic configuration, i.e., a steric structure in 
which phenyl groups and substituted phenyl groups which are side chains are located alternately in opposite directions 
on a main chain comprising carbon-carbon bonds. Its tacticity can be quantitatively determined by a nuclear magnetic 
resonance method using an isotopic cartx)n (a ""^C-NMR method). The tacticity which can be determined by the ^^C- 

5 NMR method can be called as follows in accordance with the number of existing plural continuous constitutional units. 
For example, in the case that the continuous units are two, the tacticity is called a diad; in the case that the continuous 
units are three, it is called a triad; and in the case that the continuous units are five, it is called a pentad. The styrenic 
polymer having the syndiotactic configuration referred to in the present invention is polystyrene, a poly(alkytstyrene). a 
poly(halogenated styrene), a poly(halogenated alkylstyrene). a poly(alkoxystyrene). a poly(vinyl benzoate). a hydrogen- 

10 ated polymer thereof, a mixture thereof or a copolymer mainly comprising any of the above-mentioned polymers in 
which the content of the syndlotactidty is preferably 75% or more, more preferably 85% or more in terms of a racemic 
diad, or it is preferably 30% or more, more preferably 50% or more in terms of a racemic pentad. Here, examples of the 
poly(alkylstyrene) include poly(methylstyrene), poly(ethylstyrene). poly(isopropylstyrene), poly(tert-butylstyrene). 
poly(phenylstyrene). poly(vlnylnaphthalene) and poly(vinylstyrene). Examples of the poly(halogenated styrene) include 

75 poly(chlorostyrene). poly(bromostyrene) and poly{f luorostyrene). An example of the poly(halogenated alkylstyrene) is 
poly{chloromethylstyrene), and examples of the poly(alkoxystyrene) include poly(methoxystyrene) and poly(ethoxysty- 
rene). 

Above all, examples of the particularly preferable styrenic polymers include polystyrene, poly{p-methylstyrene), 
poly(m-methylstyrene), poly(p-tert-butylstyrene), poly(p-chlorostyrene), poly(m-chlorostyrene). poly(p-f luorostyrene), 
20 hydrogenated polystyrenes and copolymers having these constitutional units. 

These styrenic polymers can be used singly or in a combination of two or more thereof. 

No particular restriction is put on the molecular weight of this styrenic polymer, but its weight-average nr^lecular 
weight is preferably 10000 or more, more preferably 50000 or more. In addition, the width of a molecular weight distri- 
bution Is not limited, either, and the styrenic polymers having various molecular weight distributions are applicable. If 
25 the weight-average molecular weight is less than 10000. thermal properties and dynamic properties of an obtained 
composition or a molded article unpreferably deteriorate sometimes. 

The styrenic polymer having the syndiotactic configuration can be prepared by, for example, polymerizing a styrenic 
monomer (which corresponds to the above-mentioned styrenic polymer) in the presence of a catalyst comprising a con- 
densed product of a titanium conpound, water and a trialkylaluminum in an inert hydrocart>on solvent or by the use of 
30 no solvent (Japanese Patent Application Laid-open No. 187708/1987). Furthermore, the poly(halogenated alkylsty- 
rene) can be obtained by a method described In Japanese Patent Application Laid-open No. 46912/1989. and the 
hydrogenated polystyrene can be obtained by a method described in Japanese Patent Application Laid-open No. 
178505/1989. 

In the resin composition of the present invention, as the component (a), there can be used a modified SPS having 

35 a polar group capable of reacting with the component (b) which will be described hereinafter. This modified SPS can be 
obtained by modifying the SPS as the connponent (a) with a modifier. However, this preparation method off the modified 
SPS is not limited, and any other method can be used, so far as it is suitable for the object of the present invention. 

No particular restriction is put on the kind of SPS to be modified, and the polymers mentioned alK>ve as the com- 
ponent (a) can be used, but a copolymer of styrene and a substituted styrene is particularly preferable from the view- 

40 point of the compatibility with another component. A composition ratio of the copolymer is not particularly restrictive, tjut 
the content of the substituted styrene Is preferably In the range of 3 to 50 mot%. If this content is less than 3 niol%. the 
modification is difficult, and if it is more than 50 mol%, the compatibility with another component unpreferably deterio- 
rates. Examples of the particularly preferable substituted styrene include alkylstyrenes such as methylstyrene. ethylsty- 
rene, isopropylstyrene. tert-butylstyrene and vinylstyrene. halogenated styrenes such as cNorostyrene. bromostyrene 

45 and f luorostyrene. a halogenated alkylstyrene such as chloromethylstyrene, and alkoxystyrenes such as methoxysty- 
rene and ethoxystyrene. These substituted styrenes can be used singly or in a combination of two or more thereof. 

If the amount of the substituted styrene is 5% by weight or less based on the weight of the SPS. the polymer having 
an atactic structure Is also usable. If the amount of the substituted styrene Is more than 5% by weight, the heat resist- 
ance of the composition unpreferably deteriorates. 

50 As the modifier which can be used to modify the SPS. there can be used a compound having an ethylenic double 
bond and a polar group in one molecule. Examples of such a modifier include maleic anhydride, nialeic acid, maleic 
acid esters, maleimide and its N-substituted compounds, maleates, acrylic acid, acrylic acid esters, acrylic amide, acr- 
ylates. methacrylic acid, methacrylic acid esters, methacrylic amide, methacrylates and glycidyl methacrylate. Above 
all. maleic anhydride and glycidyl methacrylate are preferable. These modifiers can be used singly or in a combination 

55 of two or more thereof. 

The modified SPS can be obtained by, for example, reacting the SPS with the modifier in the pres nee of a solvent 
and another resin. No particular restriction is put on a method of the modification, and there can be used a known 
method, for example, a method which comprises melting and kneading these materials at a temperature in the range 
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of 150 to 350*^0 by the use of a roll mill, a Banbury mixer or an extruder to carry out the reaction, or a method which 
comprises heating the materials in a solvent such as benzene, toluene or xylene to carry out the reaction. Furthermore, 
in order to facilitate this reaction, it is effective that a radical generator is allowed to exist in the reaction system, and 
examples of the radical generator include Ijenzoyi peroxide, di-t-butyl peroxide, dicumyl peroxide, t-butyl peroxyben- 

5 zoate. azobisisobutyronitrile. azobisisovaleronitrile and 2,3-diphenyl-2,3-dimethylbutane. A preferable method com- 
prises melting and Kneading the materials in the presence of the radical generator. 

Among these modified SPSs, the maleic anhydride-modified SPS is particularly preferable. Moreover, the modified 
SPSs may be used singly or in a combination of two or more thereof. 

In the resin composition of the present invention, a thermoplastic resin having a reactive polar group can be used 

10 as the component (b). This thermoplastic resin having the reactive polar group means a thermoplastic resin having at 
least one of polar groups such as a carboxyl group, a hydroxyl group and an amino group. Exanples of the thermoplas- 
tic resin include polyetfiylene terephthalate, polypropylene terephthalate, polybutylene terephthalate, polycydohexan- 
edimethylene terephthalate. polyoxyethoxy benzoate, polyethylene naphthalate, widely defined polyesters such as 
polyesters obtained by copolymerizing the above-mentioned polyester-constituting conrponents and other add compo- 

75 nents such as isophthalic acid, p-oxybenzoic acid, adipic acid, sebacic acid, glutaric acid, diphenylmethane^jicartx)xy- 
lic acid and dimer add arKf/or glycol components such as hexamethylene glycol, diethylene glycol, neopentyl glycol, 
bisphenol A and neopentyl glycol alkylene oxide adducts, aromatic polyester-polyether block copolymers, aromatic pol- 
yester-poly lactone block copolymers and polyallylates. polyamides, polycartx>nates. polyolefins such as polar group- 
modified polyethylenes and polar group-modified polypropylenes, and polyarylene sulfide. Above all, polyamides are 

20 particularly preferable. 

As the polyamides, all of known polyamides are usable. Suitable examples of the polyamides include 4-polyamide, 
6-polyamtde, 6.6-polyamide, 3.4-polyamide, 4,6-polyamide, 1 2-polyamide, 1 1 -polyamide. 6, 10-polyamide, a polyamide 
obtained from terephthalic add and 4,4*-diaminohexylmethane, a polyamide obtained from azelaic add. adipic add and 
2,2-bis(p-cyclohexyl)propane, and a polyamide such as adipic acid and m-xylyilenediamine. 
25 The aromatic polyamide resin is a polyamide polymer having, as a repeating constitutional unit, an amide bond in 
which an aromatic ring is present in a main chain, and it can be suitably selected from the group consisting of polymers 
obtained by reacting aromatic diamine conponents with dicart>oxylic acid components in an ordinary manner and pol- 
ymers obtained by i-eacting diamine components and dicarboxylic acid components each having an aromatic ring in an 
ordinary manner. 

30 Here, examples of the aromatic diamine components include diamines each having a benzene ring such as 1 ,4- 
diaminobenzene. 1 .3-diaminobenzene. 1 ,2-diaminobenzene, 2,4-diaminotoluene, 2,3-diaminotoluene, 2.5-diaminotol- 
uene, 2,6-diaminotoluene. ortho-, meta- and para-xylylenediamines, ortho-. meta- and para-2.2*-diaminodiethylben- 
z ne, 4,4'-diaminobiphenyl. 4,4*-diaminodiphenylmethane. 4,4'-diamino diphenyt ether, 4,4'-diamino diphenytthio ether. 
4,4'-diamtno diphenyl ketone and 4.4*-diaminodiphenyl sulfone. As the aromatic diamine component, the above-men- 

35 tloned diamine having the benzene ring may be used singly, or another aromatic diamine component, for example, a 
mixture of the aromatic diamine and an aliphatic diamine can also be used, so long as it contains the benzene ring. 
Needless to say. a mixture of two or more kinds of diamines each having the benzene ring may also be used. 

Next, exanples of the dicarboxylic acid components include aliphatic dicarboxylic acids such as glutaric acid, adi- 
pic add, pimelic acid, suberic acid, azelaic acid and set>actc acid, aromatic dicarboxylic adds such as phthalic acid, iso- 

40 phthalic add. terephthalic acid and naphthalene-dicarboxylic acid, and esters and add chlorides of these dicarboxylic 
acids. They may be used singly or in a combination of two or more thereof. 

Furthermore, the aroniatic polyamide resin can also be obtained by polymerizing a a>-amino-ay-cart>oxyl compound 
having the aromatic ring, and examples of the G>-amino-(D-carboxyl compound having the aromatic ring include 4-arrti- 
nophenylcarboxylmethane, 1 -(4-aminophenyl)-2-carboxylethane, 3-{4-aminophenyl)-1 -carboxylpropane and p-(3- 

45 amino-3*-cartx)xyl)dipropylbenzene. 

The preferatjie aromatic polyamide resin is a polyamide derived from the diamine having the benzene ring and the 
aliphatic dicarboxylic add, and the more preferable aromatic polyamide resin is a polyamide derived from xylylenedi- 
amine and adipic acid. 

This thermoplastic resin having the reactive polar group which is the corrponent (b) may be us^ singly or in a com- 

so bination of two or more thereof. 

In the resin conposition of the present inverrtion. as the component (c). there can be used a compatibilizing agent 
having conpatibility with the component (a) and a polar group capable of reacting with the conponent (b). This com- 
patibilizing agent can be blended for the purposes of improving the conpatibility between the componerrts (a) arKi (b), 
finely dispersing a domain, and improving surface strength. 

55 The polar group capable of reacting with the component (b) in the component (c) means a functional group capable 
of reacting with the polar group which the component (b) has, and typical examples of such a functional group indude 
acid anhydride groups, carboxyl ic acid groups, carboxylic acid ester groups, carboxyllc add chloride groups, cartroxyllc 
amide groups, carboxytate groups, a sulfonic acid group, sulfonic acid ester groups, sulfonic add chloride groups, sul- 
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fonic amide groups, sulfonate groups, an epoxy group, an amino group, imide groups and an oxazoline group. 

The moiety having the compatibility with the component (a) means a moiety having a skeleton which is compatible 
with the SPS of the component (a), and typical examples of the moiety having the compatibility include moieties each 
having a styrenic chain, a styrenic copolymer segment or a polyphenylene ether segment as a main chain, a block or a 
graft chain. 

Typical examples of the compatibilizing agent which can be used as the component (c) include styrene-maleic 
anhydride copolymer (SMA), styrene-glyddy! methacrylate copolymer, terminal cait>oxylic acid-modified polystyrene, 
terminal oxazoline-modified polystyrene, terminal ami no-modified polystyrene, sulfonated polystyrene, styrenic iono- 
mer, styrene-methyl methacrylate graft copolymer, (styrene-glycidyl methacrylate)-methyl methacrylate graft copoly- 
mer, acid-modified acryl-styrene graft copolymer, (styrene-glycidyl methacrylate)-styrene graft copolymer, polybutylene 
Jerephthalate-polystyrene graft copolymer, modified SPSs such as maleic anhydride-modified SPS, glycidyl methacr- 
ylate-modif led SPS and amine-modified SPS, and modified polyphenylene ethers such as (styrene-maleic anhydride)- 
polyphenylene ether graft copolymer, maleic anhydride-modified polyphenylene ether, glyddy! methacrylate-modif led 
polyphenylene ether and amine modified polyphenylene ether. Above all. modified SPSs and modified polyphenylene 
ethers are particularly preferable. 

Examples of the above-mentioned modified SPS include the same modified SPSs as mentioned alxive as the 
examples of the component (a). Furthermore, the modified polyphenylene ether can be obtained by modifying a known 
polyphenylene ether with a modifier, but this manner is not restrictive and another procedure can also he used, so far 
as it is suitable for the object of the present invention. 

The polyphenylene ether is a known compound, and for the sake of the modification of the polyphenylene ether, 
there can be referred to the specifications of U.S. Patent Nos. 3,306,874, 3,306,875, 3.257.357 and 3,257.358. The 
polyphenylene ether can be prepared by an oxidizing coupling reaction for producing a homopolymer or a copolymer in 
the presence of a copper amine complex and one or more phenols each substituted at two or three positions. Here, as 
the copper amine complex, there can be used copper amine complexes derived from primary, secondary and tertiary 
amines. Suitat5le examples of the polyphenylene ether include poly(2,3-dimethyl-6-ethyl-1.4-phenylene ether). poly(2- 
methyl-6-chloromethyl-1,4-phenylene ether). poly(2-methyl-6-hydroxyethyl-1,4-phenylene ether). poly(2-methyl-6-n- 
butyl-1 .4-phenylene ether). poly(2-ethyl-6-isopropyl-1 ,4-phenylene ether). poiy(2-ethyl-6-n-propyl-1.4-phenylene 
ether). poly(2.3.6-trimethyl-1. 4-phenylene ether), poly[2-(4'-methylphenyl)-1, 4-phenylene ether). poly(2-bromo-6-phe- 
nyl-1 ,4-phenylene ether), poly(2-methyl-6-phenyl-1. 4-phenylene ether), poly(2-phenyl-1,4iDhenylene ether), poly(2- 
chloro-1, 4-phenylene ether), poly(2-methyl-1. 4-phenylene ether), poly(2-chloro-6-ethyl-1, 4-phenylene ether), poly(2- 
chloro-6-bromo-1, 4-phenylene ether), poly (2, 6-di-n-propy 1-1, 4-phenylene ether), poly(2-methyl-6-isopropyl-1 .4-phe- 
nylene ether), poly (2-chloro-6- methyl- 1. 4-phenylene ether), poly(2-methyl-6-ethyl-1 .4-phenylene ether), poly(2,6- 
dibromo-1, 4-phenylene ether), poly(2,6-dlchloro-1,4-phenyiene ether), poly(2,6-diethyl-1 ,4-phenylene ether) and 
poly(2,6-dimethyl-1 ,4-phenylene ether). 

In addition, for example, copolymers can also properly be used which can be derived from two or more kinds of 
such phenol compounds as to be used in the preparation of the above-mentioned homopolymers. Moreover, for exam- 
ple, there can also be used graft copolymers arxl block copolymers of aromatic vinyl compounds such as polystyrene 
and the above-mentioned polyphenylene ethers. Atx)ve all, poly(2.6-dimethyl-1, 4-phenylene ether) is particularly pref- 
erable. 

As the modifier which can be used to modify the polyphenylene ether, there can be used a compound having an 
ethylenic double bond and a polar group in one molecule. Examples of such a modifier include maleic anhydride, maleic 
acid, maleic acid esters, maleimide and its N-substituted compounds, maleates. fumaric acid, acrylic acid, acrylic add 
esters, acrylic amide, acrylates. methacrylic acid, methacrylic acid esters, methacrylic amide, methacrylates and glyd- 
dyl methacrylate. Above all, maleic anhydride, fumaric add and glycidyl methacrylate are preferable. These modifiers 
can be used singly or in a combination of two or more thereof. 

The modified polyphenylene ether can be obtained by. for example, reacting the polyphenylene ether with the mod- 
ifier in the presence of a solvent and another resin. No particular restriction is put on a method of the modification, arxl 
there can be used a known method, for example, a method which comprises melting and kneading these materials at 
a temperature in the range of 1 50 to 350**C by the use of a roll mill, a Banbury mixer or an extruder to canry out the reac- 
tion, or a method which comprises heating the materials in a solvent such as benzene, toluene or xylene to carry out 
the reaction. Furthermore, in order to facilitate this reaction, it is effective that a radical generator is allowed to exist in 
the reaction system, and examples of the radical generator include benzoyl peroxide, di-t-butyl peroxide, dicumyl per- 
oxide, t-butyl peroxybenzoate, azobisisobutyronitrile. azobisisovaleronitrile and 2,3-diphenyl-2.3-dimethylt>utane. A 
preferable method comprises melting and kneading the materials in the presence of the radical generator. 

Among these modified polyphenylene ethers, maleic anhydride-modified polyphenylene ether and fumaric add- 
modif ied polyphenylene ether are particularly preferable. 

In the resin composition of the present inverrtion. the blerKJ ratio of the above-mentioned components (a), (b) and 
(c) can fluctuate in a wide range, but a weight ratio of the component (a)/the component (b) is preferably 1 .5 or less. 
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more preferably in the range of 0.3 to 1 .5, most preferably 0.5 to 1 .2. If the weight ratio of the component (a)/the com- 
ponent (b) is more than 1 .5, the component (a) becomes a matrix, so that mechanical strength deteriorates sometimes. 
The amount of the component (c) to be blended is preferably in the range of 0.5 to 10% by weight, more preferably 2 to 
10% by weight, most preferably 3 to 8% by weight with respect to 100% by weight of the total of the components (a), 
5 (b) and (c). If the amount of the component (c) is less than 0.5% by weight, a compatibility effect of the SPS with the 
polyamide is not exerts, so that the failure ot dispersion and the deterioration of interfadal strength take place some- 
times, and if it more than 10% by weight, the crystallinity of the SPS is impaired, so that heat resistance deteriorates 
sometimes. 

The resin composition of the present invention further contains a flame retardant as the component (d). No partic- 
10 ular restriction is put on the kind of flame retardant, and so the various flame retardants can be used. However, since a 
kneading and molding tennperature is 280*'C, it is important that the flame retardant is excellent in heat resistance in the 
process. In addition, since the flame retardancy of the whole system can be sufficiently improved by making the ther- 
moplastic resin phase of the component (b) flame retardant, it is necessary that the flame retardant should locally exist 
in the thermoplastic resin phase. As the flame retardant, organic halogen-containing flame retardants are particularly 

75 preferable. Examples of the halogen-containing flame retardants include halogenated epoxy compounds, brominated 
polystyrenes such as pentabromobenzyl aery late, halogenated amide compounds. poly(dibromophenylene oxide), pol- 
ytribromostyrene and polydibromostyrene, tetrabromobisphenol A, tetrabromophthalic anhydride, hexabromobenzene, 
tribromophenyl allyl ether, pentabromotoluene, pentabromophenol, tribromophenyl-2,3-dibromo-propyl ether, tris(2,3- 
dibromopropyl) phosphate. tris(2-chloro-3-bromopropyl) phosphate, octabromodiphenyl ether, decabromodiphenyl 

sa ether, octabromobiphenyl, pentachloropentacyclodecane. hexabromocyclododecane, hexachlorobenzene, pentachlo- 
rotoluene, hexabromobiphenyl, decabromobiphenyl, tetrabromobutane, decabromodiphenyl ether, hexabromodiphenyl 
ether, ethytene-bis(tetrabromophthalimide). tetrachlorobisphenol A, tetrabromobisphenol A, tetrachiorobisphenoi A. oli- 
gomers of halogenated polycait>onates such as oligomers of tetrabromobisphenol A and oligomers of brominated poly- 
carbonates, polychlorostyrene and bis(tribromophenoxy)ethane. 

25 Among these flame retardants, the brominated polystyrenes and poly(dibromophenylene oxide) are particularly 

preferable. The brominated polystyrenes include polydibromostyrene, polytribromostyrene and copolymers of these 
styrene compounds. The brominated polystyrene may be prepared by brominating polystyrene or polymerizing styrene 
bromide. The bromine content in each of these flame retardants is preferat)ly 50% or more. 

The amount of the flame retardant to be blended is preferalDly 10 parts by weight or more, more preferably in the 

30 range of 10 to 30 parts by weight, most preferably 15 to 25 parts by weight with respect to 100 parts by weight of the 
total of the components (a), (b) and (c). If the amount of the flame retardant is less than 10 parts by weight, it is difficult 
to obtain the flame retardancy as high as an oxygen index of 25 or more. 

In the case that the brominated polystyrene is used as the flame retardant. a weight ratio of the component 
(c)/[the component (a) h- the component (c)] is preferably 0.06 or more, more preferably in the range of 0.06 to 0.2. Fur- 

35 thermore. in the case that poly(dibromophenyiene oxide) is used as the flame retardant. a weight ratio of the 
component (c)/Ithe component (a) + the component (c)] is preferably 0.06 or less, more preferably in the range of 0.02 
to 0.06. If the ratio deviates from this range, the mechanical strength deteriorates sometimes. 

In the present invention, it is necessary that a flame retardant auxiliary as the component (e) should be used 
together with the flame retardant as the component (d), and if either of these agents is omitted, the effect of the present 

40 invention cannot be obtained. 

Here, no particular restriction is put on the kind of flame retardant auxiliary, and examples of the flame retardant 
auxiliary include antimony flame retardant auxiliaries such as antimony trioxide. antimony tetroxide, antimony pentox- 
ide, sodium antinx>nate, metallic antimony, antimony trichloride, antimony pentachlortde. antimony trisulfide and anti- 
mony pentasulfide. In addition to these compounds, zinc borate, barium metaborate and zirconium oxide can also be 

45 used. Above ally antimony trioxide is particularly preferable. 

The amount of the flame retardant auxiliary as the component (e) to be used is preferably 3 parts by weight or 
more, more preferably in the range of 3 to 10 parts by weight with respect to 100 parts by weight of the total of the com- 
ponents (a), (b) and (c). If the amount of the flame retardant auxiliary is less than 3 parts by weight, it is difficult to obtain 
the flame retardancy as high as an oxygen index of 25 or more. 

so The resin composition of the present invention comprises the above-mentioned components (a) to (e) as the 
essential components, but it may further contain (f) a rubbery elastomer having a polar group capable of reacting with 
the component (b) and a portion compatible with the component (a) and/or (g) a core shell type particulate elastomer 
having a siloxane. 

The rubbery elastomer having the polar group capable of reacting with the component (b) and the portion compat- 
55 ibie with the component (a) which can be used as the component (f) is blended so as to improve impact resistance, 
elongation and toughness. 

Here, the polar group capat>le of reacting with the component (b) means a functional group capable of reacting with 
a polar group which the component (b) has. and typical examples of the polar group include add anhydride groups, car- 
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boxylic acid groups, carboxylic acid ester groups, carboxylic acid chloride groups, carboxylic amide groups, carboxylate 
groups, a sulfonic acid group, sulfonic acid ester groups, sulfonic add chloride groups, sulfonic amide groups, sulfonate 
groups, an epoxy group, an amino group, imide groups and an oxazoline group. 

Furthermore, the portion compatible with the component (a) means a chain having affinity for the SPS or the mod- 
5 if ied SPS as the component (a), and typical examples of the compatible portion include a main chain, a block and a graft 
chain having a styrene chain, a styrene copolymer segment and a polyphenylene ether segment as well as random 
copolymer rubbers having styrenic monomer units. 

Examples of the rubbery elastomer which can be used as the component (f) include styrene-butyl acrylate copoly- 
mer rubber, and rubbers obtained by modifying, with the modifiers having the polar group, styrene-butadiene block 
10 copolymer (SBR). hydrogenated styrene-butadiene block copolymer (SEB), styrene-butadiene-styrene block copoly- 
mer (BBS), hydrogenated styrene-butadiene-styrene block copolymer (SEBS). styrene-isoprene block copolymer 
(SIR), hydrogenated styrene-isoprene block copolymer (SEP), styrene-isoprene-styrene block copolymer (SIS), hydro- 
genated styrene-isoprene-styrene block copolymer (SEPS). styrene-butadiene random copolymer, hydrogenated sty- 
rene-butadiene random copolymer, styrene- ethylene-propylene random copolymer and styrene-ethylene-butylene 
15 random copolymer. Above all. rubbers obtained by modifying SEB, SEBS, SEP and SEPS are particularly preferable. 
Typical examples of the rubbery elastomer include maleic anhydride-modified SEBS. maleic anhydride-modified SEPS. 
epoxy- modified SEBS and epoxy-modrfied SEPS. 

These rubbery elastomers as the component (f) may be used singly or in a combination of two or more thereof. The 
amount of the rubbery elastomer to be blended is preferably in the range of 1 to 30 parts by weight, more preferably 3 
20 to 20 parts by weight with respect to 100 parts by weight of the total of the components (a), (b) and (c). If the amount 
of the rubbery elastomer is less than 1 part by weight, the Improvement effect of the impact resistance cannot suffi- 
ciently be exerted, and if it is more than 30 parts by weight, the elasticity and the heat resistance of the obtained com- 
position deteriorate sometimes. 

Furthermore, as the component (g). there can be used a core shell type particulate elastomer having a siloxane 
25 which is effective for the impartment of the flame retardancy. As the component (g). methyl methacrylate-alkyi acrylate- 
dimethylsiloxane copolymer core shell rubber (MASS) is preferable. 

The amount of the component (g) to be blended is preferably in the range of 1 to 30 parts by weight, more prefer- 
ably 3 to 20 parts by weight with respect to 100 parts by weight of the total of the components (a), (b) and (c). If the 
amount of the component (g) is less than 1 part by weight, the improvement effect of the impact resistance cannot suf- 
30 f iciently be exerted, and if it is more than 30 parts by weight, the elasticity and the heat resistance of the obtained com- 
position deteriorate sometimes. 

In addition, no particular restriction is put on the particle diameter of the core shell rubber, but it should be selected 
preferably in the range of 0.05 to 1 .5 ^m, more preferably 0.1 to 1 .0 ^m. If the particle diameter of the core shell rut)ber 
is less than 0.05 ^m, the improvement effect of the impact resistance is not always sufficient. arKi conversely, if it is more 
35 than 1 .5 pm. the dispersion state of the core shell rubber is poor, so that the improvement of the impact resistance can- 
not effectively be attained. 

Moreover, the resin composition of the present invention can contain an inorganic filler as the component (h). No 
particular restriction is put on the form of this inorganic filler, and it may take any of a fibrous form, a grainy form or a 
powdery form. Examples of the fbrous filler include a glass fiber, a cartx^n fiber and a whisker, and examples of the 

40 morphology of the fibrous filler include a doth, a mat, a cut bundle, a short fiber, a filament and a whisker. In the case 
of the cut bundle, its length is preferably in the range of 0.05 to 50 mm. and a fiber diameter Is preferably in the range 
of 5 to 20 ^m. On the other harxi. examples of the grainy and the powdery fillers include talc, carbon blacK graphite, 
titanium dioxide, silica, mica, caldum carbonate, calcium sulfate, barium carbonate, magnesium cart>onate. magnesium 
sulfate, barium sulfate, caldum oxysulfate. tin oxide, alumina, kaolin, silicon carbide, metallic powder, glass powder. 

45 glass flakes and glass beads. Among these fillers, glass fillers such as glass powder, glass flakes, glass beads, glass 
filaments, glass fibers, glass rovings and glass mats are particularly preferable. 

The above-mentioned filler Is preferably subjected to a surface treatment with a coupling agent. This coupling agent 
for use in the surface treatment is used to improve the adhesive properties of the filler to the resin, and the coupling 
agent can optionally be selected from conventional known agents such as the so-called silane coupling agents and tita- 

50 nium coupling agents. Above all. preferable are aminosilanes such as y-aminopropyltrimethoxysilane. N-p-(aminome- 
thyl)-y-aminopropyltrimethoxysilane. y-glyddoxypropyltrimethoxysiiane and p-(3,4-epoxycyclohexyl)ethyltrimethoxy- 
silane. epoxy silane and isopropyl-tri(N-amidoethyl, aminoethyl) titanate. 

These inorganic fillers nnay be used singly or in a combination of two or more thereof. The amount of the filler to be 
blended is preferably in the range of 1 to 350 parts by weight, more preferably 5 to 200 parts by weight with respect to 

55 100 parts by weight of the composition. If the amount of the filler is less than 1 part by weight, the blend effect of the 
filler cannot sufficiently be exerted, and if it is more than 350 parts by weight, dispersion properties deteriorate, so that 
the molding inconveniently becomes difficult. 

To the resin composition of the present invention, various additives and/or another thermoplastic resin can be 
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added, so far as the object of the present invention is not inpaired. Examples of the additives include an antioxidant, a 
nucleating agent, a plasticizer, a release agent, a flame retardant, a pigment, carbon blacK an antistatic agent. 

By the use of the resin composition of the present invention, molded articles having excellent physical properties 
and high flame retaidancy can be obtained, irrespective of a molding method. Therefore, the resin composition of the 

5 present invention is suitable for the manufacture of molded articles in which the flame retardancy is required, for exam- 
ple, automobile parts such as connectors and cylinder head covers to be carried on automobiles, electric and electronic 
materials such as connectors, and the like. 

Next, the present invention will be described in more detail, but the scope of the present invention should not be 
limited at all by these examples. 

10 Incidentally, the physical properties of the resin composition were obtained by the follovwng procedures. 

(1) Izod impact strength (notched or unnotched): It was measured in accordance with J IS K-71 10. 

(2) Elongation: It was measured in accordance with JIS K-71 13. 

75 Example 1 

20 parts by weight of a brominated polystyrene (hereinafter abbreviated to "Br-PS") (trade name PYRO-CHEK 
68PB, made by Nissan Fero Organic Chemistry Co.. Ltd.) as a flame retardant and 7 parts by weight of antimony triox- 
ide (trade name ATOX-S. made by The Nihon Mining & Concentrating Co., Ltd.) as a flame retardant auxiliary were 
20 added to 100 parts by weight of the total of 26.4% by weight of SPS (weight-average molecular weight = 400.000). 70% 
by weight of 6.6-nylon (trade name 201 5B. made by Ube Industries, Ltd.) and 3.6% by weight of maleic anhydride-mod- 
ified polyphenyiene ether (hereinafter abbreviated to "MA-PPO") as a compatibilizing agent, and the mixture was mol- 
ten, kneaded and then pelletized by a twin screw extruder. 

The thus obtain^ pellets were injection molded to obtain a test piece for a tensile test, a test piece for an Izod test 
25 and a test piece for a combustion test. For the thus obtained test pieces. Izod impact strength, elongation and an oxy- 
gen index were measured, and SEM (surface scanning electron microscope) observation was then can-ied out. In the 
SEM observation, the surface of the test piece was exposed by a cutting microtome, and SPS was only etched to eval- 
uate a matrix and a domain. The results are shown in Table 1, 

In this example. SPS (a)/6.6-nylon (b) was 0.37 and MA-PPO (c)/[SPS (a) + MA-PPO (c)] was 0.12 . and 6.6-nylon 
30 was the matrix as shown in Table 1 . whereby mechanical properties were improved. 

Comparative Example 1 

The same procedure as in Example 1 was repeated except that the amount of SPS was 66.4% by weight and that 
35 of 6,6-nylon was 30% by weight, and the results are shown in Table 1 . 

In this comparative example. SPS (a)/6,6-nylon (b) was 2.2, and MA-PPO (c)/[SPS (a) + MA-PPO (c)] was 0.05 . 


Table 1 


Composition and Characteristics 

Example 1 

Comp. Ex. 1 

SPS (wt%) 

26.4 

66.4 

6.6-nylon (wt%) 

70 

30 

MA-PPO (wt%) 

3.6 

3.6 

Flame Retardant (Br-PS) (pts. wt.) 

20 

20 

Flame Retardant Auxiliary (Sb203) (pts. wt.) 

7 

7 

Oxygen Index (%) 

26.0 

24.0 

Izod Impact Strength 



Notched (KJ/m^) 

1.6 

1.2 

Unnotched (KJ/m^) 

28.9 

15.7 

Elongation (%) 

2.6 

1.9 

Matrix Resin 

6.6-nylon 

SPS 
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Example 2 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB, made by Nissan Fero Organic Chemistry Co., Ltd.) 
as a flame retardant and 7 parts by weight of antimony trioxide (trade name ATOX-S, made by The Nihon Mining & Con- 
centrating Co.. Ltd.) as a flame retardant auxiliary were added to 100 parts by weight of the total of 44% by weight of 
SPS (weight-average molecular weight = 400,000). 50% by weight of 6,6-nylon (trade name 2015B. made by Ube 
Industries. Ltd.) and 6% by weight of MA-PPO as a compatibilizing agent, followed by the same procedure as in Exam- 
ple 1 . The results are shown in Table 2. The dispersion state of the flame retardant was observed by TEM (a transmis- 
sion electron microscope) to judge whether the flame retardant was dispersed in a matrix or a domain. 

In this example, SPS (a)/6,6-nylon (b) was 0.88, and MA-PPO (c)/[SPS (a) + MA-PPO (c)] was 0.12 . As shown in 
Table 2. in the case of MA-PPO (c)/[SPS (a) + MA-PPO (c)] > 0.06. Br-PS was dispersed in the 6,6-nylon matrix, 
whereby flame retardancy and mechanical properties were both improved. 

Example g 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB. made by Nissan Fero Organic Chemistry Co.. Ltd.) 
as a flame retardant and 7 parts by weight of antimony trioxide (trade name ATOX-S, made by The Nihon Mining & Con- 
centrating Co., Ltd.) as a flame retardant auxiliary were added to 100 parts by weight of the total of 48% by weight of 
SPS (weight-average molecular weight = 400,000), 50% by weight of 6.6-nylon (trade name 2015B, made by Ube 
Industries, Ltd.) and 2% by weight of MA-PPO as a compatibilizing agent, followed by the same procedure as in Exam- 
ple 1 . The results are shown in Table 2. 

In this example. SPS (a)/6.6-nyion (b) was 0.96, and MA-PPO (c)/[SPS (a) + MA-PPO (c)] was 0.04 . 


Table 2 


Composition and Characteristics 

Example 2 

Example 3 

SPS (wt%) 

44 

48 

6,6-nyion (wt%) 

50 

50 

MA-PPO (wt%) 

6 

2 

Flame Retardant (Br-PS) (pts. wt.) 

20 

20 

Flame Retardant Auxiliary (Sb203) (pts. wt.) 

7 

7 

Oxygen Index (%) 

26.0 

25.0 

Izod Impact Strength 



Notched (KJ/m2) 

1.8 

1.5 

Unnotched (KJ/m^) 

23.0 

21.5 

Elongation (%) 

2.8 

2.8 

Matrix Resin 

6,6-nylon 

6.6-nylon 

Dispersion of Flame Retardant 

6,6-nylon 

SPS 


E^camp'e 4 

21 parts by weight of poly(dlbromophenylene oxide) (hereinafter abbreviated to "Br-PPO") (trade name P064P, 
made by GLC Co., Ltd.) (a bromine amount was regulated in terms of a brominated polystyrene) as a flame retardant 
was added to 100 parts by weight of the total of 48% by weight of SPS (weight-average molecular weight = 400.000), 
50% by weight of 6.6-nylon (trade name 201 5B, made by Ube Industries, Ltd.) and 2% by weight of MA-PPO as a com- 
patibilizing agent, followed by the same procedure as In Example 2. The results are shown in Table 3. 

In this example. SPS (a)/6.6-nylon (b) was 0.96, and MA-PPO (c)/[SPS (a) -i- MA-PPO (c)] was 0.04 . As shown in 
Table 3. in tiie case of MA-PPO (c)/[SPS (a) + MA-PPO (c)] < 0.06 . Br-PPO was dispersed in the 6,6-nylon matrix, 
whereby flame retardancy and mechanical properties were both improved. 
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Example 5 

The same procedure as in Example 4 was repeated except that the amount of SPS was 44% by weight and that of 
MA-PPO was 6% by weight, and the results are shown In Table 3. 
5 In this example, SPS (a)/6.6-nylon (b) was 0.88. and MA-PPO (c)/[SPS (a) + MA-PPO (c)] was 0.12 . 


Tables 


20 


Composition and Characteristics 

Example 4 

Example 5 

SPS (wt%) 

48 

44 

6,6-nylon (wt%) 

50 

50 

MA-PPO (wt%) 

2 

6 

Flame Retardant (Br-PS) (pts. wt.) 

21 

21 

Flame Retardant Auxiliary (Sb203) (pts. wl.) 

7 

7 

Oxygen Index (%) 

26.5 

25.5 

Izod Impact Strength 



Notched (KJ/m^j 

1,4 

1.1 

Unnotched (KJ/m^) 

21.0 

19.4 

Elongation {%) 

2.7 

2.4 

Matrix Resin 

6,6-nylon 

6.6-nylon 

Dispersion of Flame Retardant 

6,6-rrylon 

SPS 


Example 6 

30 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB. made by Nissan Fero Organic Chemistry Co., Ltd.) 
and 7 parts by weight of antimony trioxide (trade name ATOX-S. made by The Nihon Mining & Concentrating Co., Ltd.) 
were added to 1 00 parts by weight of the total of 34% by weight of SPS (weight-average molecular weight = 400,000), 
50% by weight of 6,6-nylon (trade name 2015B, made by Ube Industries, Ltd.), 6% by weight of MA-PPO as a compat- 
35 ibilizing agent and 1 0% by weight of maleic anhydride-modified hydrogenat©^ styrene-butadiene-styrene block copoly- 
mer (hereinafter abbreviated to "MA-SEBS" sometimes) (trade name MX-072. made by Asahi Chemical Industry Co., 
Ltd.) as a rubbery elastomer of a component (f). follow^ by the same procedure as in Example 1. The results are 
shown in Table 4. 

40 Example 7 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB, made by Nissan Fero Organic Chemistry Co.. Ltd.) 
and 7 parts by weight of antimony trioxide (trade name ATOX-S, made by The Nihon Mining & Concentrating Co.. Ltd.) 
were added to 100 parts by weight of the total of 34% by weight of SPS (weight-average molecular weight = 400,000). 
45 50% by weight of 6,6-nyion (trade name 201 5B, made by Ube Industries, Ltd.). 6% by weight of MA-PPO as a compat- 
ibilizing agent and 1 0% by weight of methyl methacrylate-alkyi acrylate-dimethylsiloxane copolymer as a core shell type 
particulate elastomer (nnade by Mitsubishi Rayon Co., Ltd.) (hereinafter abbreviated to **MASS" sometimes) which was 
a component (g), followed by the same procedure as in Example 1. The results are shown in Table 4. 

so Example 8 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB, made by Nissan Fero Organic Chemistry Co., Ltd.) 
and 7 parts by weight of antimony trioxide (trade name ATOX-S, made by The Nihon Mining & Concentrating Co.. Ltd.) 
were added to 100 parts by weight of the total of 34% by weight of SPS (weight-average molecular weight = 400.000), 
55 50% by weight of 6.6-nylon (trade name 201 5B. made by Ube Industries, Ltd.). 6% by weight of MA-PPO as a compat- 
ibilizing agent, 5% by weight of MA-SEBS and 5% by weight of MASS. followed by the same procedure as in Exanrtple 
1 . The results are shown in TabI 4. 
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Example 9 

The same procedure as in Example 8 was repeated except that the amount of SPS was 38% by weight, that of M A- 
PPO was 2% by weight, and 21 parts by weight of Br*PPO (trade name P064P, made by GLC Co., Ltd.) (a bromine 
amount was regulated in terms of a brominated polystyrene) was used as a flame retardant, and the results are shown 
in Table 4. 

Examole 10 

The same procedure as in Example 6 was repeated except that the amount of SPS was 44% by weight and neither 
a rutDbery elastomer nor a particulate elastomer was used, and the results are shown in Table 4. 

Example 1 1 

The same procedure as in Example 9 was repeated except that the amount of SPS was 44% by weight and neither 
a rukabery elastomer nor a particulate elastomer was used, and the results are shown in Table 4. 

Comparing Examples 6, 7 and 8 with Example 10, and comparing Example 9 with Example 11, it is apparent that 
toughness can be improved, maintaining flame retardancy, by adding the component (f) and/or the component (g). 


Tat)le4 


Composition and Charac- 
teristics 

Example 


6 

7 

8 

9 

10 

11 

SPS (wt%) 

34 

34 

34 

38 

44 

44 

6,6-nylon {wt%) 

50 

50 

50 

50 

50 

50 

MA-PPO {wt%) 

6 

6 

6 

2 

6 

6 

MA-SEBS (wt%) 

10 

0 

5 

5 

0 

0 

I^ASS(wt%) 

0 

10 

5 

5 

0 

0 

Rame Retardant (pts. wt.) 

20 

20 

20 

21 

20 

21 

SbgOa (pts. wt.) 

7 

7 

7 

7 

7 

7 

Oxygen Index (%) 

25.5 

33.0 

31.0 

30.0 

26.0 

25.5 

Izod Inr^act Strength 







Notched (KJ/m^) 

2.9 

2.6 

3.5 

2.8 

1.8 

1.1 

Unnotched (KJ/m^) 

33.9 

29.7 

38.1 

36.1 

23.0 

19.4 

Elongation (%) 

3.4 

3.0 

3.9 

3.5 

2.8 

2.4 


Example 12 

20 parts by weight of Br-PS (trade name PYRO-CHEK 68PB, made by Nissan Fero Organic Chemistry Co., Ltd.). 
7 parts by weight of antimony trioxide (trade name ATOX-S, made by The Nihon Mining & Concentrating Co.. Ltd.) and 
30 parts by weight of a glass f ber (trade name JA-FT-2A, made by Asahi Fiber Glass Co., Ltd.) were added to 1 00 parts 
by weight of the total of 50% by weight of SPS and 50% by weight of 6.6-nylon (trade name 201 5B. made by Ube Indus- 
tries, Ltd.), followed by the same procedure as in Exanrple 1 . The results are shown in Table 5. 

Example 13 

The same procedure as in Example 4 was repeated except that 30 parts by weight of a glass fiber was added, and 
the results are shown in Table 5. 
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10 


15 


20 


Example 14 

The same procedure as in Example 8 was repeated except that 30 parts by weight of a glass fiber was added, and 
the results are shown in Table 5. 

Example 15 

The same procedure as in Example 1 2 was repeated except that any glass f ber was not added, and the results are 
shown in Table 5. 

Example 16 

The same procedure as in Example 1 3 was repeated except that any glass f toer was not added, and the results are 
shown in Table 5. 

Exgmple 17 

The same procedure as in Example 1 4 was repeated except that any glass fiber was not added, and the results are 

^^'^'collp^lg^ 12 with Example 15. Example 13 with Example 16. and Example 14 with Example 17. it is 

apparent that impact strength can be improved, maintaining flame retardancy. by adding the glass fiber. 


Tables 


25 

Composition and Charac- 
teristics 

Example 





12 

13 

14 

15 

16 

17 


SPS (wt%) 

50 

44 

34 

50 

44 

34 

30 

6,6-nylon (wt%) 

50 

50 

50 

50 

50 

50 


MA-PPO (wt%) 

0 

6 

6 

0 

6 

6 


MA-SEBS (wt%) 

0 

0 

5 

0 

0 

5 

35 

MASS (wt%) 

0 

0 

5 

0 

0 

5 


Glass Fiber (pts. wt.) 

30 

30 

30 

0 

0 

0 


Rame Retardant (pts. wt.) 

20 

20 

20 

20 

20 

20 


Sb203 (pts. wt.) 

7 

7 

7 

7 

7 

7 

40 

Oxygen IrKiex (%) 

26.0 

33.0 

33.5 

25-5 

26.0 

31.1 


Izod Impact Strength 








Notched (KJ/m^) 

7.2 

8.7 

9.5 

1.2 

1.8 

3.5 

45 

Unnotched (KJ/m^) 

56.0 

65.0 

77.0 

19.4 

24.2 

33.9 


50 


55 


Possibility of industrial Utilization 

As described above, a resin conposition of the present invention can exhibit a high flame retardancy. maintaining 
excellent mechanical pr^erties. heat resistance, chemical resistance, water resistance, acid resistance, alkali resist- 
ance and the like of a resin composition such as an SPS/pdyamide alloy which comprises an SPS and a thermoplastc 
resin having a reactive polar group. In the resin composition of the present invention, a flame retardant is dispersed in 
the thermoplastic resin matrix having the reactive polar group, whereby the flame retardancy and the mediamcal 
strength can be improved. The addition of a specific rubbery elastomer and particulate elastomer can lead to the 
improvement of toughness, and the addition of an inorganic filler such as a glass fiber can also lead to the improvement 
of physical properties and can permit the supply of molded articles having an excellent stiffness. 

Therefore, the resin composition of the present invention can suitably be used as industrial matenals such as elec- 
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trie and electronic materials, industrial structure materials, automobile parts, appliance parts and mechanical parts. 
Claims 

1 . A flame retardant resin composition which comprises (a) a styrenic polymer having a syndiotactic configuration, (b) 
a thermoplastic resin having a reactive polar group, (c) a compatibilizing agent having compatibility with the com- 
ponent (a) and a polar group capable of reacting with the component (b), (d) a flame retardant and (e) a flame 
retardant auxiliary, a weight ratio of the component (a)/the component (b) being less than 1.5. the amount of the 
component (c) being in the range of 0.5 to 10% by weight with respect to 100% by weight of the total of the com- 
ponents (a), (b) and (c). the amount of the component (d) being 10 parts by weight or more and the amount of the 
component (e) being 3 parts by weight or more with respect to 100 parts by weight of the total of the components 
(a), (b)and(c). 

2. The flame retardant resin composition according to Claim 1 wherein the component (d) is a brominated polysty- 
rene, and a weight ratio of the component (c)/[the component (a) + the component (c)] is more than 0.06 . 

3. The flame retardant resin composition according to Claim 1 wherein the component (d) is poly(dibromophenylene 
oxide), and a weight ratio of the component (c)/[the conrponent (a) + the component (c)] is less than 0.06 . 

4. The flame retardant resin connposition according to Claim 1 wherein the component (b) is a polyamide. 

5. The flame retardant resin composition according to Claim 2 wherain the component (b) is a polyamide. 

6. The flame retardant resin composition according to Claim 3 wherein the component (b) is a polyamide. 

7. The flame retardant resin connposition according to Claim 1 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatible with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

8. The flame retardant resin composition according to Claim 2 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatible with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

9. The flame retardant resin composition according to Claim 3 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatit>ie with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

10. The flame retardant resin composition according to Claim 4 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatible with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

1 1 . The flame retardant resin composition according to Claim 5 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatible with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

12. The flame retardant resin composition according to Claim 6 which further contains (f) a rubbery elastomer having 
a polar group capable of reacting with the component (b) and a portion compatible with the component (a) and/or 
(g) a core shell type particulate elastomer having a siloxane. 

13. The flame retardant resin composition according to any one of Claims 1 to 12 which further contains (h) an inor- 
ganic filler 
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